1 



DESCRIPTION 
PRINTER 

5 BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The invention relates to a printer for feeding a printed sheet (paper), 
which has been printed between a thermal head and a platen, by paired feed 
10 rollers provided downstream the thermal head in the feeding direction and, 
more specifically, to a printer suitable for using a printable sheet composed of 
a double film. 

2. Description of the Related Art 

15 As a printing portion of a conventional printer for performing printing 

on a printable sheet by a thermal head and a platen, for example, there is one 
shown in FIG. 8. The printing portion of this printer performs printing by a 
thermal head 61 while a platen 62 is rotated by a driving power source in the 
direction of the arrow denoted at A with a printable sheet 63 and a thermal 

20 transfer ribbon 64 sandwiched between the thermal head 61 and the platen 
62. 

^ jwfy H <V ever > in me case of a Pinter structured such that the platen to 
which the thermal head is pressed to contact through the printable sheet and 
the thermal tra nsfer ribbon (only the printable s heet when it is thermal paper) 
25 as described ab\>ve is rotated by turning effort applied from the driving power 
source, there often occurs a problem depending on the kind of printable sheet 
in use. \ 



Such a problem occurs, for example, when a printable sheet 63' is 
used which is in a form of double film, made by folding a film into two of a 
film 68a and a flm 68b, folded at one edge side with the other edge side open 
with respect to tae feeding direction of the arrow denoted at D as shown in 
5 FIG. 9. In othen words, when printing is performed on the printable sheet 
68, the film 68b contacting the platen 62 is fed by the feeding force of the 
platen 62, but the film 68a on the thermal head 61 side is hard to be fed due 
to occurrence of slippage with respect to the film 68b as shown in FIG. 10. 

Thus, in this case, wrinkles occur on the printable sheet 68 as shown 
3 10 in FIG. 10 and it can not be fed in a proper manner. 



SUMMARY OF THE INVENTION 



! J The present invention is made in viewpoint of the above-described 

3 15 problem, and its object is to make it possible to perform printing on a 
« printable sheet, even if a printable sheet composed of a double film is used, 
3 and to surely feed it. 

In order to attain the above object, in a printer for feeding a printed 
sheet which has been printed between a thermal head and a platen by paired 
20 feed rollers provided downstream the thermal head in a feeding direction, 

the platen is rotatably provided free from being rotated by a driving 
power source, and one roller of the paired feed rollers located on the thermal 
head side with respect to the printed sheet is a driving roller which is rotated 
by the power source, and the other roller located on the platen side is a driven 
25 roller which is not rotated by the driving power source. 
C^X)*^ ^ the above-described printer, it is preferable to provide moving 
member o\ which the thermal head and the driving roller, or the platen and 



the driVen roller are mounted, the moving member being held on a fixing 
portion to be movable in a direction in which the thermal head and the platen, 
^and the)driving roller and the driven roller respectively approach to or 
^» separate from each other, so that when the moving member is moved in the 
5 direction of separation, portions between the thermal head and the platen and 
between the driving roller and the driven roller are both exposed to an outside 



of the printer. 

Further, it is preferable that a portion of the driving roller contacting 
the printed sheet is formed of nonadhesive rubber. 
D 10 < ^^> Fu V ner ' il is suitable to provide, similarly to the above-described 
v | printer, a moving member on which the thermal head and the driving roller, 

tf ; or the platenWd the driven roller are mounted, the moving member being 

p held on a fixing portion to be movable in a direction in which the thermal 

W head and the platen, the driving roller and the driven roller respectively 

15 approach to or sepVate from each other; paired pressing rollers continuously 
5H pressing against each other provided downstream the driving roller and the 

p driven roller in a feedVig direction of the printed sheet; and driving means for 

independently rotating the pressing roller. 

The above and other objects, features and advantages of the invention 
20 will be apparent from the following detailed description which is to be read 
in conjunction with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 2 is a schematic plan view showing a state in which a swingable 
bracket provided in the printer is swung in a direction in which a platen 
separates from a thermal head of the same embodiment; 

FIG. 3 is a side view for explaining a lock mechanism provided in the 

5 printer; 

FIG. 4 is a plan view showing a state in which when a moving frame 
of the printer shown in FIG. 1 is moved in the direction of separation, the 
thermal head separates from the platen and a driving roller also separates 
from a driven roller of paired feel rollers, with the platen side top cover and 

10 the thermal head side top cover both removed; 

FIG. 5 is a plan view showing the state in which when the moving 
frame is moved in the direction of separation, portions between the thermal 
head and the platen and between the driving roller and the driven roller of 
paired feed rollers are exposed to the outside of the printer; 

15 FIG. 6 is a schematic diagram showing a driving system of the 

driving roller of paired feed rollers for feeding a printed sheet by roughly 
drawing gears; 

FIG. 7 is a plan view similar to FIG. 1, showing a second 

embodiment of the printer according to this invention; 
20 FIG. 8 is a schematic view showing only the platen and the 

surroundings of an example of a conventional printer in which the platen is 

rotated by a driving power source; 

FIG. 9 is a perspective view showing a printable sheet in the form of 

double_film,_made byjolding a film into two at one edge side; and 

25 FIG. 10 is a schematic view for explaining the state in which the 

printer shown in FIG. 8 can not feed a printed sheet in the form of double 

film in a proper manner. 
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DETAILED DESCRIPTION OF 
THE PREFERRED EMBODIMENTS 



5 Hereinafter, preferred embodiments of the invention will be explained 

with reference to the drawings. 
^jVtfs^" 4 first embodiment of me invention is explained with reference to 
FIG. 1 toVFIG. 6. In a printer shown in FIG. 1, a printed sheet (paper) 5' 
which hasVbeen printed between a thermal head 2 and a platen 3 
10 independent^ provided in a frame 1 that is a fixing portion of the printer is 
fed by paired Veed rollers constituted of rollers 6 and 7 provided downstream 
the thermal heaVl 2 in a feeding direction (on the right-hand side in FIG. 1). 

Further, in this printer, the platen 3 is rotatably mounted on a platen 
support member 12 while free from being rotated by a motor 8 that is a 
15 driving power source, and the platen support member 12 is mounted on a 
swingable bracket 1 1 . 
<^o\)#^> TV pl aten support member 12 is held by the swingable bracket 11 to 
be movable in a direction to approach to and separate from the thermal head 
2 by a guide\portion not shown. To a spring locking part formed on one end 
20 of the platen support member 12, one end of an extension urging spring 26 is 
attached. 

The other end of the extension urging spring 26 is attached to a spring 
locking pin 27 which is fixed to the swingable bracket 11. 

^^fA^_A\cordingly,^the platen support member 12 is alwa ys urged against 

25 the thermalNhead 2 side by urging force of the extension urging spring 26. 
When the platen 3 is separated from the thermal head 2, its position is 
restricted by a stopper member not shown. 
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One roller 6 of the paired feed rollers located on the thermal head 2 
side with respect to the printable sheet 5 is the driving roller which is rotated 
by the motor 8. The other roller 7 located on the platen 3 side is the driven 
roller which is not rotated by (is in free state from) the motor 8. 
5 The platen 3 is rotatably mounted on the swingable bracket 11 

through the platen support member 12 as described above, and the driven 
roller 7 is also rotatably mounted on the swingable bracket 1 1 through a roller 
support member 13. 

The roller support member 13 is held by the swingable bracket 11 to 
10 be movable in a direction to approach to and separate from the roller 6 by a 
guide portion not shown, and one end of an extension urging spring 28 is 
attached to a spring locking part formed on one end of the roller support 
member 13. 

The other end of the extension urging spring 28 is attached to a spring 
1 5 locking pin 29 which is fixed to the swingable bracket 1 1 . 

ccordingly, the roller support member 13 is always urged against the 
roller 6 side by urging force of the extension urging spring 28. When the 
roller 7 is separated from the roller 6, its position is restricted by a stopper 
member not shown. 

20 The swingable bracket 11 is swingably supported by the frame 1 with 

a shaft 14 substantially at the middle in the lateral direction in FIG. 1. To 
the right end portion of the swingable bracket 11, one end of a spring 16 is 
attached, and the other end portion of the spring 16 is attached to the frame 1. 
Thus, the swingable bracket 11 is always urged to turn in the direction of the 

25 arrow B by urging force of the spring 16. 

An upper side edge of the swingable bracket 11 in FIG. 1 is bent at 
the substantially right angle to form a plunger contacting wall 11a there. A 
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plunger 15a of a solenoid 15 whose main body is fixed to the frame 1 

contacts the plunger contacting wall 11a. 

While no current flows through the solenoid 15, the plunger 15a is 

located at the position shown in FIG. 2, and the swingable bracket 11 thus 
5 swings in the direction of the arrow B by the urging force of the spring 16 

exerting to contract to be located at the position shown in FIG. 2. At the 

position, the platen 3 is separated from the thermal head 2 and the driven 

roller 7 of the paired feed rollers is also separated from the driving roller 6. 

While current flows through the solenoid 15, the plunger 15a is 
10 located at the position shown in FIG. 1, and the swingable bracket 11 thus 

swings in the direction opposite to the direction of the arrow B against the 

urging force of the spring 16 to be located at the position shown in FIG. 1. 

Thereby, the platen 3 is pressed to contact the thermal head 2 through the 

printable sheet 5 and a thermal transfer ribbon 20 by the urging force of the 
15 extension urging spring 26. Further, the driven roller 7 is also pressed to 

contact the driving roller 6 through the printed sheet 5' by the urging force of 

the extension urging spring 28. 

The thermal head 2 is fixed to a moving frame 17 that is a moving 

member movable in the direction of the arrow C in FIG. 1, and to the moving 
20 frame 17, the driving roller 6 of the paired feed rollers is rotatably attached. 

On the moving frame 17, a ribbon supply shaft 18 to which the 

thermal transfer ribbon 20 is mounted and a ribbon winding shaft 19 are also 

rotatably mounted. To the ribbon winding shaft 19, turning effort of the 

motor 8 i s tran smitted via a Jmriing effort ^^^ttingjjyjrtem (not^shown) 

25 using a gear, a pulley and the like, so that the ribbon winding shaft 19 rotates 

in the direction of the arrow E. 

The moving frame 17 is supported to be slidable in the direction of 
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the arrow C by slide support members 21 and 22 using, for example, bearings 
or the like, whose faces on either side are fixed to faces on either side of the 
frame 1 respectively. When the moving frame 17 is moved to the position 
capable of printing shown in FIG. 1, it is to be locked at the position by a 
5 lock mechanism 30. 

The lock mechanism 30 comprises a lock lever 33 and engaging 
shafts 35 and 36. The lock lever 33 is, as shown in FIG. 3, turnably 
supported on both side faces of the moving frame 17 by shafts 31 and 32, and 
formed with lock latches 34 and 34 at both end portions respectively. The 
10 lock lever 33 is formed with a grip 37 for operation. 

The engaging shafts 35 and 36 are respectively fixed to both side 
faces of the frame 1 corresponding to the lock latches 34 of the lock lever 33. 

The lock lever 33 is always urged to turn in the clockwise direction in 
FIG. 3 by a spring not shown. By contacting stopper pins 38 and 38 which 
15 are respectively fixed to both side faces of the moving frame 17, the lock 
lever 33 is restrained at the position shown by a solid line in FIG. 3. 

When the moving frame 17 is located at the position shown in FIG. 1, 
both lock latches 34 and 34 of the lock lever 33 on the both sides respectively 
engage with the engaging shafts 35 and 36 on the frame 1 side as shown by 
20 the solid line in FIG. 3 to be brought into a lock state, whereby the moving 
frame 17 is fixed to the frame 1. 

When the lock is released, the grip 37 of the lock lever 33 is turned in 
the direction of the arrow F in FIG. 3, thereby releasing the lock latches 34 
and 34 on both sides from the engaging shafts 35 and 36. This allows the 
25 moving frame 17 to be drawn from the frame 1 leftward in FIG. 3. 

This printer is structured such that when the moving frame 17 is 
moved in the direction of separation (leftward in FIG. 3) and located at the 
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position shown in FIG. 4, the thermal head 2 separates from the platen 3, and 
the driving roller 6 separates from the driven roller 7 of the paired feed 
rollers. 




for this printer, upper side of the platen 3 and the driven roller 7 



5 are covered with a platen side top cover 23 as shown in FIG. 5. Similarly, 
upper side of the thermal head 2 and the driving roller 6 are covered with a 
thermal head side top cover 24. The thermal head side top cover 24 is 
screwed to trie moving frame 17 (located under the thermal head side top 
cover 24), and thus when the thermal head side top cover 24 is moved 

10 integrally with rhe moving frame 17 to the position shown in FIG. 5, portions 
between the thermal head 2 and the platen 3 and between the driving roller 6 
and the driven roMer 7 are exposed to the outside of the printer as shown in 
FIG. 5. \ 

Accordingly, in this printer, when the printable sheet 5 is set, the 

15 moving frame 17 is moved in the direction of separation as described above, 
and the printable sheet 5 is inserted into both exposed portions between the 
thermal head 2 and the platen 3 and between the driving roller 6 and the 
driven roller 7 of the paired feed rollers as shown in FIG. 5. Thereafter, 
only by moving the moving frame 17 in the direction to close and locating it 

20 at the position shown in FIG. 1, the printable sheet 5 can be easily set. 

FIG. 6 is a schematic view showing the driving system of the driving 
roller of the paired feed rollers for feeding the printed sheet by roughly 
drawing gears. 

The driving roller 6 is rotated by the turning effort of the motor 8 as 
25 described above. The turning effort of the motor 8 is transmitted from a 
motor gear 41 fixed to a rotary shaft of the motor 8 to a middle gear 42 
meshing with the motor gear 41 . The turning effort from the middle gear 42 
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is further transmitted by a small-diameter gear 43 integrated with the middle 
gear 42 to a large-diameter reduction gear 44 meshing with the small- 
diameter gear 43. 

The turning effort of the reduction gear 44 is transmitted to a middle 
5 gear 45 meshing therewith, and the turning effort thereof is transmitted to a 
roller portion gear 46 meshing with the middle gear 45. Since the roller 
portion gear 46 is integrated with the driving roller 6, the roller 6 rotates in 
the direction of the arrow G. 

By the way, in the case of the structure that the platen 62 is supplied 

10 with the turning effort of the power source to rotate as in the conventional 
printer which has been described with FIG. 8, there occurs a problem when 
the printable sheet 68 is used, which is composed of a double film, made by 
folding a film into two, folded at one edge side with the other edge side open 
with respect to the feeding direction as explained with FIG. 9. 

15 In other words, it often happens that the film 68b contacting the 

platen 62 is fed by the feeding force of the platen 62, but the film 68a on the 
thermal head 61 side is hard to be fed due to occurrence of slippage with 
respect to the film 68b as explained with FIG. 10, and thus the printable sheet 
68 can not be fed in a proper manner. 

20^p^^k i^a the printer described with FIG. 1 and so on according to the 
invemionXhowever, the roller located on the thermal head side out of the 
paired feedVollers is the driving roller 6, and the platen 3 is made free from 
being rotated by the motor 8, never presenting the above-described problem 
even if the double film is used. 

25 More specifically, according to the printer in FIG. 1, even if the 

printable sheet 68 made by doubling a film as explained with FIG. 9 is used 
for the printable sheet 5, the film of a side contacting the thermal head 2 of 
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the printable sheet 68 is forcibly fed by the driving roller 6, and the film on 
the platen 3 side is smoothly fed by the platen 3 and the roller 7 which are 
rotated by the printable sheet 68. Consequently, it is possible to perform 
printing on the double film and to surely feed it without generation of 
5 wrinkling thereon. 

It should be noted that this printer is structured, as is clear from FIG. 
1, such that the driving roller 6 contacts the printed surface side of the printed 
sheet 5' printed by the thermal head 2 immediately after the printing. 
Therefore, the surface of the roller 6 is susceptible to contamination by the 
C3 10 printed part, and a portion of the roller 6 contacting the printed sheet 5', that 
*fl is, the surface of the roller 6 is thus preferably formed of nonadhesive rubber. 

fij This makes it possible to prevent the surface of the roller 6 from being 

in 

a contaminated by the printed part. 

W 

e FIG. 7 is a plan view similar to FIG. 1, showing a second 

O 

sj 15 embodiment of the printer according to the present invention, in which 

ru 

fp components corresponding to those in FIG. 1 are denoted at the same 
p numerals. 

A printer according to this embodiment is different from the printer in 
FIG. 1 in that paired pressing rollers constituted of rollers 51 and 52 which 
20 are continuously pressing against each other are provided downstream the 
paired feed rollers constituted of the driving roller 6 and the driven roller 7, 
in the feeding direction of the printed sheet, and a motor 53 is provided, 
which is a driving means for independently rotating the roller 51 (the roller 
52 is possible) of the pressing rollers. 
25 In this printer, the solenoid 15 is turned on during printing to swing 

the swingable bracket 11 in the direction opposite to the direction of the 
arrow B, thereby pressing the platen 3 against the thermal head 2 through the 
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printable sheet 5 and the thermal transfer ribbon 20. Further, the driven 
roller 7 of the paired feed rollers is brought to be pressed against the driving 
roller 6 through the printed sheet 5', thereby allowing the printed sheet 5' to 
be sandwiched between the rollers 51 and 52 as shown in FIG. 7. 
5 Then, the driving roller 6 and the roller 51 are both rotated in the 

same direction at the same speed, at a feeding speed matching with the 
printing speed by the thermal head 2, and printing is performed in the state. 

After the completion of predetermined printing onto the printable 
sheet 5 by the thermal head 2 and the platen 3, the solenoid 15 is turned off to 
10 swing the swingable bracket 11 in the direction of the arrow B by the urging 
force of the spring 16, thereby separating the platen 3 from the thermal head 
2. Further, the driven roller 7 is also separated from the driving roller 6 of 
the feed rollers. 

In this event, the continuous pressing rollers 51 and 52 continue 
15 feeding with the printed sheet 5' sandwiched therebetween in the pressing 
state, whereby the printable sheet 5 continues to be fed without stop. 

On the other hand, the thermal transfer ribbon 20 is stopped from 
being fed. 

After the next printing position on the printable sheet 5 is fed, the 
20 solenoid 15 is turned on again at a predetermined timing to swing the 
swingable bracket 11 in the direction opposite to the direction of the arrow B 
again, thereby pressing the platen 3 against the thermal head 2 through the 
printabl sheet 5 and the thermal transfer ribbon 20. Further, the driven roller 
7 is also pressed against the driving roller 6 through the printed sheet 5', and 
25 then the next printing is started. 

Thereafter, this operation is repeated until a command to print is not 
given any more. 
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As described above, in this printer, the platen 3 is separated from the 
thermal head 2, and the driven roller 7 is separated from the driving roller 6 
every completion of printing, thereby releasing the printed sheet 5' and the 
thermal transfer ribbon 20 from the sandwiching by them. Even with the 
5 above operation, this printer continues sandwiching the printed sheet 5' by 
the paired continuous pressing rollers 51 and 52 which are provided 
downstream the rollers 6 and 7, and thus it is possible to continue to hold the 
printed sheet 5' by the rollers 51 and 52. 

The thermal head 2 and the platen 3 are separated, and the driving 
10 roller 6 and the driven roller 7 of the paired feed rollers are also separated 
except during printing, giving no load on the feeding of the printed sheet 5', 
thereby making it hard to generate meandering feeding that the printed sheet 
5' is fed inclined with respect to the feeding direction. 

Further, the platen 3 is separated except when necessary, thus 
15 reducing wear of the pressing portion thereof against the thermal head 2. 

In the case in which the thermal transfer ribbon 20 is fed together 
with the printable sheet 5 for printing as in this printer, the thermal head 2 
and the platen 3, and the driving roller 6 and the driven roller 7 of the paired 
feed rollers are respectively separated after the printing, whereby even if the 
20 printed sheet 5' is fed by the feeding force of the rollers 51 and 52, the 
thermal transfer ribbon 20 is kept at the position and not fed together with the 
printed sheet 5'. Accordingly, the thermal transfer ribbon 20 can be kept at 
the position at the time when the thermal head 2 and the platen 3 are 
separated (ribbon saving). 
25 In the above description, as the embodiments of the printer according 

to the invention, the cases are shown respectively, each of which is simplified 
in structure by providing the swingable bracket 11 that is a moving member 
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on the side of the platen 3 and the driven roller 7 which do not require a 
driving system. In the present invention, in addition to the above cases, the 
swingable bracket 11 can be provided on the thermal head 2 side, and the 
thermal head 2 and the driving roller 6 are provided thereon, thereby also 
5 making it possible to similarly contact and separate the thermal head 2 and 
the platen 3, and the driving roller 6 and the driven roller 7 of the paired feed 
rollers. 

In the embodiment of FIG. 7, the structural example in which the 
rollers 51 and 52 are provided in the printer is explained. It is also suitable 
p 10 to employ a system that the rollers 51 and 52 are provided outside the printer 
%3 and operated in synchronization with the feeding system in the printer. 

r:y Finally, effects of the invention are described. 

13 In the printer according to the invention, the roller located on the 

9 thermal head side of the paired feed rollers is the driving roller and the platen 

sj 15 is made free from being rotated by the driving power source, and thus even if 
ni 

IP the double film made by doubling a film is used as the printable sheet, the 
il printed sheet can be surely fed without wrinkling. 

Further, the moving member is provided so that when the moving 
member is moved in the direction of separation, the portions between the 
20 thermal head and the platen and between the driving roller and the driven 
roller of the paired feed rollers are both exposed to the outside of the printer. 
In this structure, when the moving member is moved, the portions between 
the thermal head and the platen and between the driving roller and the driven 
roller are both exposed to the outside of the printer, so that the printable sheet 
25 can be easily set between the thermal head and the platen and between the 
driving roller and the driven roller. 

In the case where the portion of the driving roller contacting the 
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printed sheet is formed of nonadhesive rubber, whereby though the driving 
roller contacts the printed surface of the printed sheet, the portion becomes 
hard to be contaminated by printed surface of the printed sheet because the 
portion of the driving roller contacting the printed sheet is formed of the 
5 nonadhesive rubber. 

Further, in the case where the paired continuous pressing rollers are 
provided downstream the driving roller and the driven roller of the paired 
feed rollers in the feeding direction of the printed sheet, and the rotation 
means for independently rotating the pressing roller, whereby printing can be 

10 performed while the thermal head and the platen are pressed against each 
other through the printable sheet, and the driving roller and the driven roller 
can be also pressed against each other through the printed sheet during 
printing, and the driving roller and the pressing roller can be driven at the 
same feeding speed during the printing. 

15 After the printing, even if the moving member is moved in the 

direction of separation to thereby separate the thermal head and the platen, 
and separate the driving roller and the driven roller of the paired feed rollers 
to release the printed sheet from the sandwiching by them, the printed sheet 
can be still kept sandwiched between the paired continuous pressing rollers. 

20 Further, in the case where the thermal head and the platen, and the 

driving roller and the driven roller of the paired feed rollers are made to be 
separated respectively except during printing, whereby the feeding system 
gives no load on the feeding of the printed sheet, thereby preventing 
occurrence of meandering feeding in which the printed sheet is fed inclined 

25 with respect to the feeding direction. 

Further, the platen is separated except when necessary, thereby 
reducing wear of the pressed portion thereof. 
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In the case where the thermal transfer ribbon is fed together with the 
printed sheet and wound without passing through the pressing rollers, 
whereby even when the thermal head and the platen are separated and the 
driving roller and the driven roller of the paired rollers are separated after the 
5 printing and the printed sheet is kept fed by the pressing rollers, the thermal 
transfer ribbon remains kept at the position at the time when the thermal head 
is separated from the platen, and is not fed together with the printed sheet, 
and thus the thermal transfer ribbon can be kept at the position until the next 
printing is started. 



